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ABSTRACT OF THE DISCLOSURE 
Fluorinated esters having the formula 

CH3 0 

C F30 FHC Fzé-O-é-R 

where R is an alkyl radical having on to eight carbon 
atoms, are prepared by reacting hexa?uoropropylene 
with an ethyl ester of a carboxylic acid of the formula 

Ré‘lOCaHa 
The ?uorinated esters can be saponi?ed to yield 3,3,4,5,5, 
5-hexa?uoro-2-pentanol, a known compound which is an 
intermediate in the preparation of oil and water-resistant 
polymers. 

This invention relates to ?uorine-containing esters and 
the method of making same. More particularly, this inven 
tion concerns a process which comprises reacting hexa 
?uoropropene with an ethyl ester of a saturated aliphatic 
carboxylic acid having one to nine carbon atoms, and to 
the ?uorinated ester which is the addition product of said 
reaction. 

In accordance with the present invention, an ethyl ester 
of a carboxylic acid represented by the formula 

R g 0 C2H5 
where R is an alkyl radical having one to eight carbon 
atoms, preferably one to three carbon atoms, is reacted in 
the presence of a free-radical catalyst with hexa?uoro 
propylene (per?uoropropene) to yield the novel ester rep 
resented by the formula 

0H, (6 
cF3CFHCF2d—-o—C—R 

where R is as de?ned previously. The reaction may be 
depicted by the following generalized equation 

The novel compounds of this invention are thus formed 
by a unique and unexpected addition mechanism involv 
ing the alpha carbon atom of the ethyl ester reactant and 
the double bond of the per?uoropropene. The reaction is 
all the more unexpected because the mechanism does not 
occur to any signi?cant extent when the homologue tetra 
?uoroethylene is reacted with the ethyl ester in an anal 
ogous manner. In contrast, the yields of the ester product 
obtained in the practice of the process embodied herein 
can be surprisingly high, e.g., of the order of about 80% 
and higher based on the hexa?uoropropene consumed. 
The molar ratio of ethyl ester to hexa?uoropropylene 

employed in the reaction of this invention is not critical 
and can range from about 0.1:1 to about 20:1, prefera 
bly from 3.1 to 5:1. Reaction temperature can vary from 
about 80° C. to about 175° C. with from about 120 to 
130° C. being preferred. The pressure employed is not 
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critical, autogenous pressures being preferred. The highest 
yields are obtained in anhydrous systems. At the afore 
said reaction temperatures of about 80° C.—175° C., cata 
lysts forming free-radicals at reasonable rates (e.g., half 
life up to about 15 hours) are suitable to catalyze the re 
action, such as benzoyl peroxide, acetyl peroxide, tertiary 
butyl peroxyisobutyrate, para-chlorobenzyl peroxide, di 
tertiary butyl peroxide, cyclohexanone peroxide, dicumyl 
peroxide, methyl ethyl ketone peroxide, hydroxyheptyl 
peroxide, and the like. The preferred catalyst is ditertiary 
butyl peroxide. Generally, from about 3 to 13% by weight 
of the free radical forming catalyst, based on the weight 
of the hexa?uoropropylene, is su?icient. The reaction is 
ordinarily carried out for from about 10 to 30 hours to 
ensure reasonably good yield. The ?uorinated ester prod 
uct is recovered by conventional fractional distillation 
techniques conveniently carried out at atmospheric pres 
sures. 

The ?uorinated esters of this invention, 

where R is alkyl, are good solvents for the well known 
high-molecular-Weight ?uorinated polymers such as the 
polymers of vinylidene ?uoride, vinyl ?uoride, tri?uoro 
ethylene, and the copolymers of such materials. However, 
a prime use for the ?uorinated esters is as the starting 
material for preparing the very useful alcohol, 3,3,4,5,5,5 
hexafluoro~2-pentanol, a known compound disclosed in 
US. Pat. 3,202,643, Aug. 24, 1965, E. E. Frisch et al. The 
alcohol is prepared via a simple saponi?cation of the ester 
using aqueous ‘caustic according to known hydrolysis pro 
cedures and the reaction depicted as: 

(I)H ll 
CF30 FHC F2CHOH3 + NaO CR(soap) 

This ?uorinated alcohol is readily converted to the 
acrylate or methacrylate ester via reaction with acryloyl 
chloride or methacryloyl chloride. The resulting ?uori 
nated acrylate ester is a useful monomer for preparing 
oleophobic and hydrophobic polymeric materials using 
conventional modes of polymerization, which materials 
are useful as textile treating agents. 
The following is a speci?c embodiment of the invention 

that serves to exemplify the method and illustrate the use 
of the compounds within its scope. 
To a stainless steel pressure vessel were charged 36.5 

parts by weight (0.415 mole) of ethyl acetate, 15 parts 
(0.1 mole) of hexa?uoropropylene, and 1 part ditertiary 
butyl peroxide. The reaction mixture was held at 125° C. 
for 18.5 hours with agitation. Distillation of the mixture 
yielded 20.6 parts (equivalent to an 86.5% conversion 
based on pre?uoropropene charged) of 1-methyl—2,2,3,4, 
4,4-hexa?uorobutyl acetate having structure 

which structure was con?rmed by molecular weight deter 
mination from mass spectral data (238 vs. theoretical 
m.w. of 238), nuclear magnetic resonance measurements 
and infra-red spectroscopy. The product (about 95% pure) 
had a boiling point of 136~138° C., refractive index 
1.3355 at 25.3" C., and density 1.43 at 25° C. Elemental 
analysis gave C, 35.68%; H, 3.60%; F, 49.30%. Cal 
culated values of CqH8F6O2: C, 35.32%; H, 3.38%; F, 
47.83%. This ?uorinated ester was found to be an excel 
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lent solvent for polyvinylidene ?uoride, polyvinyl ?uoride, 
and similarpolymers. , . 

The foregoing experiment was substantially repeated 
except that tetralluoroethylene was substituted for the 
per?uoropropene reactant. The reaction mixture yielded 
4.3 parts of a white solid, which appeared to be a poly 
meric ?uoroethylene and ethyl acetate adduct, and 5.2 
parts of a complex liquid fraction having no major com 
ponent. The ester addition product, which is analogous to 
the principal product of the reaction involving hexa- 1 
?uoropropylene, could not be isolated from the product 
mixture of this reaction. 
To 15 parts of the previously prepared 1-methyl~ 

2,2,3,4,4,4-hexa?uorobutyl acetate was added 100 parts 
of 10% aqueous NaOH. The mixture was stirred for 18 
hours at ambient temperatures. It separated into two 
phases, and the lower organic phase was twice treated 
with methylene chloride. The extracts were combined, 
dried with MgSO4 crystals and distilled to yield 4.3 parts 
(35% conversion based on the feed ester) of 3,3,4,5,5,5 
hexa?uoro-Z-pentanol, a colorless liquid, B.P. 116° C., 
refractive index 1.3240 at 25° C. The structure was con 
?rmed by infrared and nuclear magnetic resonance spec 
tra. The alcohol so prepared was reacted with a stoichio 
metric amount of methacryloyl chloride at 25° C. to yield 
the methacrylate ester 

Cotton fabric was coated with a solution of 1.4 parts of 
this ester in 11 parts of acetone. The fabric was then 
exposed to ultraviolet radiation at ambient temperatures 
‘which caused the methacrylate ester to polymerize. The 
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resulting polymer coating provided the subsequently dried 
fabric with water and oil-resistant properties. 
We claim: _. 

1. A method of preparing a ?uorinated ester repre 
sented by the formula 

CH3 

H 

Where R is an alkyl radical having one to eight carbon 
atoms which comprises reacting hexa?uoropropylene with 
an ethyl ester of‘ a carboxylic acid represented by the 
formula 

0 

Rii‘OC'zHs _ 

where R is as de?ned above, in the presence of a free 
radical forming catalyst at a temperature within the 
range of about 80° C. to about 175° C. 

2. The method according to claim 1 wherein the re 
action temperature is about 120° C. to about 130° C. 

3. The method according to claim 1 wherein the ethyl 
ester of the carhoxylic acid is ethyl acetate. 
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